
    Report No. UT-98.17A 
 
 

LIQUEFACTION HAZARD 
EVALUATION OF INTERSTATE, 
FEDERAL, AND STATE 
HIGHWAY BRIDGE SITES IN 
UTAH:   
EXECUTIVE SUMMARY & 
IMPLEMENTATION PLAN 

 
 

Prepared For: 
 

Utah Department of Transportation  
Research Division 

 
 

Submitted By: 
 

Brigham Young University 
Dept. of Civil & Environmental Engineering 

 
Authored By: 

 
Dr. T. Leslie Youd 
P. Scot Willey 
Samuel D. Gilstrap 
Curt R. Peterson 

 
December 30, 1998



UDOT RESEARCH DIVISION REPORT ABSTRACT 
 
1. Report No.  UT-98.17A 
 

2. Government Accession No. 3. Recipient’s Catalog No. 

5. Report Date              
December 30, 1998 
 

 
4. Title and Subtitle 
LIQUEFACTION HAZARD EVALUATION OF 
INTERSTATE, FEDERAL, AND STATE HIGHWAY 
BRIDGE SITES IN UTAH: EXECUTIVE SUMMARY 
& IMPLEMENTATION PLAN 
 

6. Performing Organization Code 

7. Author(s)   T. Leslie Youd, P. Scot Willey, Samuel D. 
Gilstrap, Curt R. Peterson 
 

8. Performing Organization Report No. 

10. Work Unit No. 9. Performing Organization Name and Address 
BYU, Department of Civil Engineering 
368 Clyde Building 
Provo, UT 84602 
 

11. Contract No.    UDOT – 93 – 7 – 8476 
NCEER HIGHWAY PROJECT TASK No. 106-F-6.1 
13. Type of Report and Period Covered 
     EXECUTIVE SUMMARY & IMPLEMENTATION 
 

12. Sponsoring Agency Name and Address 
Utah Department of Transportation 
Research Division 
4501 South 2700 West 
Salt Lake City, UT 84119 

14. Sponsoring Agency Code 
           PIC No. MP96.001 

15. Supplementary Notes 
Also see the full project report, UT-98.17 
16. Abstract 
      The purpose of this study is to evaluate the liquefaction hazard at bridge sites throughout the state of Utah and to test and suggest revisions to 
the screening guide developed by Youd (1998) for the National Center for Earthquake Engineering Research (NCEER).  The procedure involved 
regional screening of liquefaction potential, site-specific evaluations of liquefaction hazard, and calculation of liquefaction-induced ground 
failures 
      The final objective of the study is to prioritize the bridge sites in Utah for future investigations.  Sites are prioritized according to the presence 
of liquefiable sediment and the quality and availability of subsurface data.  Sites classed as Priority I are located at river crossings and either have 
a confirmed presence of liquefiable sediment or insufficient information to evaluate liquefaction.  Priority II sites have a confirmed presence of 
liquefiable sediment, but are not located at river crossings.  Sites classed as Priority III are not located at river crossings and have insufficient data 
available to evaluate susceptibility.  Priority IV sites have a confirmed low liquefaction hazard.   
      A principal emphasis of this study was evaluation of the I-15 corridor.  The results show that nearly all of the bridge sites in Salt Lake County 
are underlain by possibly liquefiable sediment.  An example calculation of liquefaction-induced ground failure hazard at the 600 South off ramp 
evaluated embankment stability and deformation, ground displacement due to lateral spread, ground settlement, and bearing capacity.  The 
ground failure analyses showed that damaging ground displacements are not likely to occur at the 600 South site, even though liquefaction might 
occur. 
     A few hundred bridge sites were reviewed by regional screening procedures and 325 bridge sites were analyzed using the site-specific 
screening procedures.  Of these sites, 279 were identified as underlain by possibly liquefiable soil layers.  Twenty-five of these sites were 
identified as Priority I sites for further investigation (table 7).  The Priority I sites are at river crossings, a setting in which most past bridge 
damage due to liquefaction has occurred.  The remaining 254 bridge sites possibly underlain by liquefiable sediment were classed as Priority II 
sites.  These sites are tabulated in appendix A of the full project report. 
      An implementation program is proposed with two phases of investigation.  Phase I should study the Priority II sites along the I-15 corridor 
because of their importance and the opportunity to evaluate liquefaction hazards at little additional cost during the planned reconstruction 
program.  Phase II would investigate and remediate Priority I sites.  The possible liquefaction hazard at Priority II and Priority III sites is 
sufficiently low that a special program may not be required to investigate the hazard at these sites.  Some critical structures, such as major 
interchanges or bridges in essential emergency transportation routes, should be scheduled for investigation with or immediately following the 
Phase II investigation.  Otherwise, the hazard should be investigated whenever opportunity arises, such as when bridge upgrades or replacements 
are planned. 
      
17. Key Words 
Utah Bridges, Liquefaction, Earthquakes 

18. Distribution Statement 
Utah Department of Transportation 
Research Division 
PO Box 148410 
Salt Lake City, UT 84114-8410 

19. Security Classification (of 
this report) 
      UNCLASSIFIED    

20. Security Classification (of 
this page) 
   

21. No. of Pages    38 22. Price 

 



 
 
 
 
 

DISCLAIMER 
 
The authors alone are responsible for the preparation and accuracy of the information, 
data, analysis, discussion, recommendations, and conclusions presented herein.  The 
contents do not necessarily reflect the views, opinions, endorsements, or policies of the 
Utah Department of Transportation (UDOT) or the US Department of Transportation 
(USDOT). The Utah Department of Transportation makes no representation or warranty 
of any kind, and assumes no liability therefore. 
 

 





Report No. UT-98.17A 
 
 
 

LIQUEFACTION HAZARD EVALUATION 
OF INTERSTATE, FEDERAL, AND STATE 

HIGHWAY BRIDGE SITES IN UTAH: 
EXECUTIVE SUMMARY & 
IMPLEMENTATION PLAN 

 
 
 

Prepared For: 
 

Utah Department of Transportation 
Research Division 

 
 

Submitted By: 
 

Brigham Young University 
Dept. of Civil & Environmental Engineering 

 
 

Authored By: 
 

Dr. T. Leslie Youd 
P. Scot Willey 

Samuel D. Gilstrap 
Curt R. Peterson 

 
 

December 30, 1998 













 
 
 
 
 
 
 
 
 

THIS PAGE LEFT BLANK INTENTIONALLY 
 
 














































































	Liquefaction Hazard Evaluation.ExecSumm.CoverPage.pdf
	Report No. UT-98.16A
	LIQUEFACTION HAZARD EVALUATION OF INTERSTATE, FEDERAL, AND STATE HIGHWAY BRIDGE SITES IN UTAH: 
	EXECUTIVE SUMMARY & IMPLEMENTATION PLAN
	December 30, 1998


	UT-98-16A.Abstract.pdf
	BYU, Department of Civil Engineering
	           PIC No. MP96.001

	Liquefaction Hazard Evaluation.ExecSumm.CoverPage.pdf
	Report No. UT-98.16A
	LIQUEFACTION HAZARD EVALUATION OF INTERSTATE, FEDERAL, AND STATE HIGHWAY BRIDGE SITES IN UTAH: 
	EXECUTIVE SUMMARY & IMPLEMENTATION PLAN
	December 30, 1998


	Liquefaction Hazard Evaluation.ExecSumm.CoverPage.pdf
	Report No. UT-98.17A
	LIQUEFACTION HAZARD EVALUATION OF INTERSTATE, FEDERAL, AND STATE HIGHWAY BRIDGE SITES IN UTAH: 
	EXECUTIVE SUMMARY & IMPLEMENTATION PLAN
	December 30, 1998


	UT-98-17A.Abstract.pdf
	BYU, Department of Civil Engineering
	           PIC No. MP96.001

	Liquefaction Hazard Evaluation.ExecSumm.CoverPage.pdf
	Report No. UT-98.17A
	LIQUEFACTION HAZARD EVALUATION OF INTERSTATE, FEDERAL, AND STATE HIGHWAY BRIDGE SITES IN UTAH: 
	EXECUTIVE SUMMARY & IMPLEMENTATION PLAN
	December 30, 1998


	Liquefaction Hazard Evaluation.ExecSumm.InsideCoverPage.pdf
	Report No. UT-98.17A
	LIQUEFACTION HAZARD EVALUATION OF INTERSTATE, FEDERAL, AND STATE HIGHWAY BRIDGE SITES IN UTAH:
	EXECUTIVE SUMMARY & IMPLEMENTATION PLAN
	December 30, 1998


	Liquefaction Hazard Eval.ExecSumm.Coverpage w background.pdf
	LIQUEFACTION HAZARD EVALUATION OF INTERSTATE, FEDERAL, AND STATE HIGHWAY BRIDGE SITES IN UTAH:  
	EXECUTIVE SUMMARY & IMPLEMENTATION PLAN
	December 30, 1998


	Liquefaction Hazard Evaluation.ExecSumm.InsideCoverPage.pdf
	Report No. UT-98.17A
	LIQUEFACTION HAZARD EVALUATION OF INTERSTATE, FEDERAL, AND STATE HIGHWAY BRIDGE SITES IN UTAH:
	EXECUTIVE SUMMARY & IMPLEMENTATION PLAN
	December 30, 1998





